(l2)1*»lsa*ft»?lfc»-3lxT^IB**LtcHBlH« 



mmmmm 

(43) mteteHHB 
2005 ^9^1 0 (01.09.2005) 




PCT 



II I II III I I II 1 1 1 II II 1 1 

WO 2005/080976 Al 



(5i) mmstwrn 7 '. goin 33/50, a6ik 31/445, 31/496, 

31/551, 31/554, 45/00, A61P 25/28, 43/00, C07D 211/32, 
243/10, 281/14, 417/12, GOIN 33/15 



PCT/JP2005/002838 
2005 ^2 f\ 16 B (16.02.2005) 



(21) BN(UM«: 

(22) U^ttJJUB: 

(25) suBuiiasfS: B*!5 

(26) SRR^MOVti: B*I5 

(30) ffiftte^T— 

*#)M2004-044986 2004 ^2 ^ 20 B (20.02.2004) JP 

(71) ihMX (Xm&m < *xo)»SHfco i^t;: ftfittat 

tfcit#a (SUMITOMO PHARMACEUTICALS CO., 
LTD.) [JP/JP]; T 5418510 ^IKJS^Krti * ffelSii^fflT 
2 T @ 2f 8^ Osaka (JP). 

(72) n&xs 

(75) S§BJ^"/t±iMA f^IllCOLNTCr)^): ^LiJ«* 
(ISfflYAMA, Takeo) [JP/JP]; T 5540022 XWLfoXW. rfi 
lhb7EIE#Btli*3Tg 1f98^<±S8Stt^ 

aft Osaka (JP). 

(74) ftIA: E+SB » (ISOBE, Yutaka); =r 5540022 

j^^Kmitb7EiE#Bai + 3Ta 1 #9 smu&m 

H»3C#a £0 tfjfttj^ £|5rt Osaka (JP). 



(si) »snu**o!>tti*»y. £T(D«Ha>Hrt«HK< 

^IfE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tt£Bf*»a>tti*KLj* ±x<Dmm<Dfcm&m 

J&<rT11BJ: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



(54) Title: METHOD OF IN VIVO SCREENING OF THERAPEUTIC AGENT FOR MEMORY/LEARNING DYSFUNCTION 
BY SCHIZOPHRENIA 



ON 
00 

in 



(54) §£Bn<D%fr : tt^meaiBtt ■ ¥**tti*«»*Ka>i 



(57) Abstract: A method of evaluating memory/learning functions with the use of a model with glutamic acid N-methyl-D- aspartate 
(NMDA) type receptor dysfunction as an animal model of schizophrenia and with the use of reference memory problems, wherein 
there has been found concrete means for detecting any difference in activity between typical anti-psychosis drug and atypical anti- 
psychosis drug. There is provided an in vivo animal model for screening of an ameliorating agent for cognitive dysfunction by 
schizophrenia. 
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Z>tz&b(Dm vivolli^I z ET^;KDtl#t-^^ )o 
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mmm 

5 *mm&. m&fkmmte&w&mm • ^mmmm^m-r^mmm^m vivo 
^ >m«, ^mmmz^xmh-mmtmrn^mm^mmmx^ v 

10 , -?-(£>S^#:te;NMDAIS, a-amino-3-hydroxy-5-me thy 1-4- i soxazo 1 eprop ionic (AMP A 
)M> kainateM, ftSfiUlSM (met abo tropic type) fc^SU-rs E £#T?€rSc NMDA 
IS§#«> SBtt • ^®«IB©*&£S¥tt&K^@T?*S^i*9ai (long-ter 
m potentiation: LTP) <£>^3£f~£>^T, mmW&m^tcT Z. htm t>fr£U-D 
TV^§ (Science 285: 1870-1874 (1999)) „ Wi^iV^)V\Z^X\t, ^mmmM 

15 Km. mr^m^m^ *sf§i&, »»f*fc««&fri8», autoshaping 

learning task, uA-w^mmt^^m^mm^mm^z^x, mm^m^ 

tfiMfimm • ¥fif§?lti^tit^oT^5 (Brain Res Rev 41: 268- 
287 (2003)) o Afc&^Tte, K D < NMDAS^fejrClST &&PCP^eket amines 2 
tfi. KftWt£F£3l#i££t"££##R#£*iTV>5 (Psychopharmacology 169: 215- 
20 233 (2003)) 0 ~?fet)t>, NMDAMS^fl^ffEli • ^MWzmm^^mrdrZ. 

nm*kmm*)u^)v, mm, Au^Mz&\,*x—mvfc.ffiM>x%>& 0 

&£PCP43£^etamine#\ mi%A\z#>^xm®mW, H§'[4 • m^mk^&XWi 

25 &fkmfc<D±m£mK^\^mz.Tz.h. M&ikmm.mmz&^x\zmw:<Dnm& 

%\^&Z-~tZ.L (Am J Psychiatry 158: 1367-1377 (2001), Psychopharmacology 1 
69: 215-233 (2003)), (i i) NMDAg^f«fg£/CjiT§ £ £TftJStl§ glycine, D- 
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2 

s e r i ne b TD-cyc 1 o s e r i ne ifi* *fr&5fcWa£B# \z&tfZ> inMWm B (D M3) £ *£3£ 
U m&feVt^m®mmmm&&m'?Z>^fem&'t)S%>Z>Z.£ (Am J Psychiatry 158 
: 1367-1377 (2001), Psychopharmacology 169: 215-233 (2003) ). (iii)^*;i/^ 
>mg#:©»^NMDA^Sn;{^^J#oi^ffitt^KN-acetyl-aspartyl glutamate (NAAG 
5 ) ©t(7)ii^l^i|g§f Tl^tl§ ^ i (Am J Psychiatry 158: 1367-1377 ( 

2ood), NMDAMsm^-t^rL - v b^mm^m^mmmBcDmk^mB^momt 

fim-&%:m'&B^z5liE>tlZ>Z\t(hm J Psychiatry 157: 1811-1823 (2000), Am J 
Psychiatry 160: 1100-1109 (2003), Society for Neuroscience Program No. 75 

4. 4. (2003) ) , (iv) m&ikmmmfcmm&.ttiiv-c&T&w.^fr'D fr-mom^r 

10 (Neuregulin 1, G72, dysbindin, calcineurin) mMDA^m^comm^mmV o 
£jte^-e&§;i<h (Proc Natl Acad Sci USA 99: 13365-13367 (2002), Neuron 4 
0: 881-884 (2003) ) 0 l^_h©*^6, NMDAMg^#:f§^^J:oT§[#®^$n 

&&M.*>tiZ>o -$~f£-fc>~£>, IHfltte:, ^M^fBlfe (procedural memory) (h^WWIB 
IS (declarative memory) <h^SUT^, S'S'WIBtftti^ & • fNffjfB'R (sh 

ort-term memory/working memory) b-^W • #fl8IBift (long-term memory/referen 
20 ce memory) ^fc^itT^ £ <h#n?#§/^\ JK-g-^iMEKl^TEU ffs»fl3« • # 

^tylSMfg^^, ^^iS^#©a^0^ • a^fg^auality of lif 

25 S^^lte^^^^^^^.hbT'fiSfd-^e.tiTV^ (Psychopharmacology 
169: 213-214 (2003). Proc Natl Acad Sci USA 96: 13591-13593 (1999), Psych 
oneuroendocrinology 28: 27-38 (2003), Psychiat Clin N Am 26: 25-40 (2003)) 
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MVT&< <Dm&i1&8l&fe-£tVD-z>$>r) (Psychopharmaco logy 162: 11-17 (2002) 
, Psychoneuroendocrinology 28: 27-38 (2003) , Psychiat Clin N Am 26: 25-40 

(2003)), femffimwmmha\oi)eiidoifimm~cfcz>--jj. &fem8titftmm<D—& 

5 itfe §IEl^ftli$ * 5 (J. Clin Psychiatry 65: 361-372, Psychon 

euroendocrinology 28: 27-38 (2003), Psychiat Clin N Am 26: 25-40 (2003) ) D 

mcommM(Dm^^MM'V$>^ ^.L^mm^nT^^ (Science 299: 350-351 (200 
3)) 0 

(face validity), m&<Dft&W$<DW&& (construct validity), ffltom&to 
(predictive validity), $ <E>\zUX& U— — >^»c58b&fBfffittj^Wt)n 

^mrz.-rm^mm<DW}m^)V^lyXU, PCP{c<fc£prepulse inhibit ioni^te 
social interact ion(DP^iirE::r,Jl' ; £#{'f -5 £ ct^Sf^^ (Prog Neuropsychopharmac 
ol Biol Psychiaty 27: 1071-1079 (2003) ) 0 Z\nZ<D^M%mmffiWWMMX 

uu<^mmmwmm<Dmm^mnm^mmx^, m&&M&z.&vtz>2m<D& 

tfr#/0^^l«^*5^§'[*#gMMfg (sensorimotor gating function) 

i^*Tfe§#MiBfei5$*^SB*u ( rmt<Dmmm ) , (2) ^^^©sfe 

25 #^^NMDAS§f«fgfgT^#V^ ( r^!lmW©«M4j ) , (3) SMIIJcDfe 
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4 

tfJHi^ 0 \zm % t^i s nt o fe Q 

&LTg5£#ofc?K «»->a y^£5&ttfc9f £f?S& (MtMIi, Y or T 
Brain Res 706: 227-232 (1996), Pharmcol Biochem Behav 69: 585-593 (2001)) 

o z\(D£oum^ mm\tz\n^mm(D^iz^-ox^mz\^nrammm^zm 

20 — IS^^state-dependeiicy<hP?«tiTV^ 0 #MI31STO(DfPtt^43Vi 

X\Z, state-dependency(cMT^M^^<i:^:^±^^$)D, ^titi:oTA^ 
W^fB«tgcD!?0SX^^^§^tt^^§o NMDAM^f*ft*rL»^^(OfB'll • 

zwrnTzr^zte, ±mvtc^o \z, wwm • h^ic^v^TiBig • ^watM 
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5 

yNRlCDknockdown^NR2A-tJ-^^-T y©knockoutlfi%^fc{^$nTV^ (Cell 
5 98: 427-436 (1999), J Neurosci 21: 750-757 (2001)) „ 

15 ^^J&T^KiM-Dfco 

€T;Vi:LT^^5 >^N-methyl-D-aspartate (NMD A) Sf§«I^T^tt§ 
20 0fl8BB*«Pftffl&ffiV^ 1211 • ^WatM^M-T^X^^tf^ 

o 

[2] #Mf31feiilll7^\ ^ftWM^JSflll (passive avoidance task), imm 
mMKJfcMM (active avoidance task) , tK^S&I^M (water maze task), ifctttfc 
3£8&8£ja (radial maze task) , T or Y^I^ill (T or Y maze) , itMIilKI 
25 Mtolace recognition task), ^faWMMM (object recognition task), autosha 
ping learning task, W"\ — ffbBSH (lever-pressing task) JifE 1 fHic 
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6 

if (retention) • MM (retrieval) fg^^SSfbT^ilMT^^, ±fB 1 f3m<7)^£ 
5 o 

M^«M-80K phencyelidine (PCP) , ketamine, V^3£tlS<£>$t»#:£:Jl V* 
10 §^^>-e$.^^ _fcl31IB«<D^o 

±M 1 IB*c7)^^ 0 

15 [63 _LlBl~5f3a©X^U-^>^fe^ViXS^$n§tlK^^^ 
[73 _hfBl~5fBm(DX^U-^>^^^fflViXS^$n§-fen h~>5-HT 

iA^^m%?«^<hbT^^^^fji^^^^^ff3it • m^mmmmmmMo 

[ 8 3 JiffB 1 ~ 5 |3m©X^ U ViTjl4R^ti§T-fi^;i/n u > 

20 ^#nia*M€:W^i^^ VT^&m&$:Mmz£>tfz>mm • 

Mo 

25 wmmMo 

[1 13 ^7fcf>£— B©#fi£LT5-270mg^trJhf31 OfB^cD^^M^ 
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7 

[12] y^yt°>£— Bi£^»<hbT15-90mg^fr_LfEl 0 tE^O^^ME 

5 [14] ^n+fk°>^-0^*ibTO. 2-34. 5mg^t?±fE 1 3fBm©,^^fS 
[15] ^n-tfk o >^-HS#*^bT0. 7-11. 5mg^_LIBl 3f3m©^^fS 

[16] -*S5£ C I ] 

Z — D — N G-Ar 
0 N / W 




(5£cK B^M-J^rcttXM^l/^gto R 1 , R 2 , R 3 > R 4 te&Z 

asz:bT7K*^fe§v^«fs^T;^;p^STo fcfcU r 1 £r 2 $>%>w&r 

15 1 <h r 3 ffl—mizt^xm^mm^i. ^fc^R 1 ^r 3 Mic^otfti 
— (CH 2 ) p -A-(CH 2 ) q — 

oh^ -ArBftiiiii, ^«Mfb7jcm-S> ^>w;k 7^y*yfc 
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8 



[17] Ar«tt©ffiSiSi, -3-7^)1. ^>v*-r;k 7x/^'>ft 
§^K7x-J^tT^D, Gj5*N, CH$5^ttCOH7?*5!6^&tt-ArAt 

fe'Ptsi< i o©^7;^;k {6l7;V3+ySfdiAny>M : fi!il$n 

[18] Ar**^>1f>aia:iie5ilbfc3Sr*K*3!taiS» ^=p;k ^>v^;k 

^>vV;k 7i;+^itf7i-ji/5 : ttt'>S:< 1^©ISI7M 
;K SI7J^^>'^fdiAD^»iaDII$nTfej:^. ) G?&* 

20 [19] Z#*5£ 
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5$ 





R 6 , R 7 , R 8 , R 9 , R ,0 > R n > R 12 , R 1 3 , R 14 , R 15 «#^7K 
*JlC^£f^£i£X;WV£, £fcteR 6 > R 7 , R 8 , R 9 , R 1( \ R n , R 1 



10 5t 



A/ 



.0 



R 

(5£^ R l \ R ,7 «#^?a5ibT7jc*^^fc«fgMT;Wl/^g1-^Sfe^R 
-To ) , 

0 



15 



OC n - 
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1 0 




C2 0] 
H 

f H 



S 



(lurasidone) 



5 [21] — is:^ ( 2 ) 



10 il^65©75;7J^MfU M*i&: 2 £ 8 <D&C7)V*)\>T 5 7 T,Mr 

R x ! , R x 2 fciNt— j&fld&^T, l-HD'J^-;k fcf^USV, ^M'J/ 

- (tHn^Mfii7;P^;W - 1 -tf^^^n;vxf44 - (flSRX^n^HglR 
15 T)V*)V) - 1 -kX7y^MitX^Tt)J;V^ 

R x 3 > Ri 4 *«t«R x 5 AD^>, 7X^S> h'J7MD/^K f£ 

20 *58il:«koT, ^M^#i#^haloperidolT«fj:<#^MSn:ll#^0D-g|5 
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1 1 



m<DmmmmmW(D^mm^x^ y — - >ift u^mzmwm^mmt 

5 M@iTZ>?lhfi*pSifetf£-Dfeo HKS, risperidone, clozapine^>Qiietiapinefcin*. 
§#^£i|gl-(2-pyrimidyl)piperazine dihyfrochloride (J^l-PPisrT) 43<£ 
m(DmW^m^T^>^t^'(:^rc a clozapine, ouetiapine^ck^ffait • ^ 

io wgfcUffrsra* ^M#^#ffl©^s t tDiof&^_h^^*T^e>n^^i:^e>, £ 

NMDAMg##«^gT©«tl«# (state-dependent) LTg^,rt«n 

15 TF^tlfCo 



fgtt^fe§^S^^»Jf §in vivoX^y-->^£r?$>oT, M<£>$iMm<D 

Vtm&Wms T or Y^g&iUM, mmEWmm. mfcmWmm. autoshaping lear 
ning task, WVff tiI^IV^^t^t§ 0 
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1 2 

$ItU£MK-80L PCP, ketamine, &%WZZ\nBm%mfc%:m^, ;in£>£#liS3 

mmmmumtT-z brnm^iz^xmrnz^T^, m^mwm -rxf^ 
^nmmiz^ximtmirzmmizn^^ z\ h\z^^xi^^n^^jv^m^^> 

5 ££#nr#£o 

wzmmmBvm^vm^ Mmmm.&z>^fcx$t%:^Tz>z\h\z£.~?x, mm 

mmmi 
mm) 

mm<DWistaimm&^ v b&mmvfc 0 mmt&mtvx. mmmmnmmx 

15 fe^haloperidoh 4tfeMi?i%nfflJ?lMXfo -5 clozapine, quetiapine, risperidone 
, olanzapine, aripiprazole, &&^te%ftMtfi^WMMhVXW?g$'(Dl\irasidoiie 
£0.5% Methyl Cellulose (MC) ictlilTf fflbfc. UMi\:^t.VX, -fen 
hn>5-HTlA^#:^^WAY-100635, J )VT PU^V > a2^®foftm-??\%± 
m-Mm.fr i±mmm \zmmvrco NMDAM^#^3££UT, MK-801 hydrogen 

20 maleate (SIGMA-ALDRICH M-107) ^^MMMyk (^»gllt) «»bfe 0 Umit^ 
m. 3-10 mg/kg<h^-c7)M^^^bT0. 5% mfc&Wt^W&Wk&^MmffiKJfoM 

miz&tf&mm<D immwiizmn%i^ fc^wamj^^u mk-8oi 0.05 mg/k 

gSfe«^©«^tu-r^s*^7j<^S[|M, *5<kr*xx h©30#M^£Ti£#b 

feo MK-801©state-dependency<Df¥#fc43^Tte;, MK-801 £illiP#^l£#U £S 
25 «7j<£erX MffCiS^L^o ^Tn%)5 mL/kg©S«*<hbfe 0 
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1 3 

mmnmrnw^tiM, PA-2030A, pa-3ooia) &mmv. &rF<D&*>tz.$mvit. 

F F 7 * M ftita jtfStt fc^o TBtft CAo fcR#,&TX £SMP- < 

5 BfHA^63#f^^, 0.5 mA, 3#fm©*^>3 y ^ §#^.fe 0 XMFF 

r &mtf tc.WM.fr h^v htfmmizx^T&Wix<Dmm&mmmm (step-through 

latency) .hUXfiiJ^bfeo 300#£j@;^TfcH&^^A^b^i&W;i^^Tteu ill 

mmmmtmm~mni>fro ^-xbmv&mmm (step-through latency) 

300#^-eM^b, 300#^©A.fefe©fcoViT^300#«hbfeo t^X h&#^300#£r 
^bfc»M»£f&:x.> &mz: tlz^oim&m&^ftm (% of animals avoiding^: 
t-Xff-^b^o % of animals avoiding©ffifHB#rte:^Tf£, Bonferroni 

as*) 

20 MK-801£WI*fctfrfc:i9!#U 41MI^fX hilit4b»}i WllS • ^ 
h^^^ViTMK-801^^bfe»i#J(h|piaS©step-through latencycD{&T£^ 
Lfeo Tfct>t>, MK-801£fllMit«CD^ * hffiteg^b&Ji'&CD 

25 ^TSiSlO^ffl^ii^fc, MK-801#N8!#8£Trau 300#<Dstep-through latency 
(X of animals avoiding) *»^T©mftT75-&0X^.e»nfc- ^n^^f 
U MK-801^#fcJ:oT> % of animals avoidingj&*±T<D^&TO-5X£&o;fco 
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1 4 

Utifcfc&WKDX of animals avoidingic^t" Sf^ffl^* htb7t<D&& 1 T&£o SI 

peridoK fe«fcn^jeSSt#»#JSIHolanzapiiie, aripiprazolefc^ViTttHSft^B 
s&Sti&j^ofc;^ #^Mtn:*f#^^©clozapine^ auetiapine, lurasidone, iz: 
5 P h- >5-HTlAg^*f£l«WAY-100635, 7 )V7 F l/^U > a 2S^f*Mia^l-PP 
\Z ^TSfftiftllffitt & Stf> fee 

Jt^r50WMT^>ffl»(ED50, mg/kg p. o. ) tt, clozapinefc43^T65, quet iapineK: 
:fcVvr|&100T?&S2:£#fr;froTV:>S. f clozapine, &££Aiuetiapine 

10 te, trC«#^fflED50©^n^n65~217^, :£J;mOfm£Jia^^TfBlt • # 

TfB« • ^WafefSf^ffl&^-TJltJ&SMS^i&ofc. clozapineCDja»#|glitb 
T(Dl^TO-B&#*£150-750mg<hT£<^ JK^fci!3gfc;i3*tSBB« • ^W$§ 
«B**&3fi:»'r*fc«)fci«150/217-750/65 (fip-feO. 7-11. 5mg) 3 ffifJKWfc 

15 &#*T*&30. 2-34. 5mg> lffi;b<KiO. 7-11. 5mg©&#*£&£. — auetiapi 
ne©^3»#^tbT©BI^©— B^#S*150-900mgt"r5 Jfc&ffcilffifc: 
£>tt£I31i: • ^W*HliPW*afeS?*r5fc«)K:«150/10-900/100 (BP^15-90mg) § 
3 fci£#*T&£5-270mg, b < ttl5-90mg©S#S<fc35:S- 
ft^fc , m % m&fe&1im&&Wftm V Tz. luras i doners «fc tfl-PP tco V>T, 

20 MK-801^IW#^(D^#bfe±l^(Df3teP«W^T^#ffl&P^fei^^, Vrf 
nfd^^Tt>^^ig8&e>n^ofeo lurasidone:feJ;tfl-PPfc«fc 
D«#^xi$nfeg»WlHlM^OfBte«, MK-8011S:#©JKIIlCft# (state-depe 
ndent) UTV^^t^^nfc. 

25 mmm 1 fc&ViT, MK-801 0. 05 mg/kg©ft;fo D fcPCP HC1 0. 75 mg/kg^fflV^ 
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1 5 

mmmi, 2\z&teT, MK-801^PCP HCl©ftfrBfcketamine£/Bt^ *©ffi© 
5 HSfiM 4 

«M1-3(C43^T, MK-80L PCP HC133 «t t«tet amines <if©NMDASIS^ft 
$x2g£§l|*i • ^X htff^^*5ViT^TS#f S^fcO fc, ^n6»J^ALZET os 
motic pumpfcSEAU z\n&Wj®<Dlgm<DfcT\zM!sb&&z\£\z&r). gfUftu erX 

mmms 

15 »%&ffl^S21^*ST?€rS. 

zK^im, ft&ttai&ffKs, t or Y^»isn, mmmmmm, mtfcmmmm, 

autoshaping learning task> Urt~-$?Vt&m<D^'?tift&m^ MMWlh±< 

miu> ? y h&mMmmKmz&tf&m-mnmmm^mm\ztt't%mM<?) 

NMDAMS^^^Tfe^MK-801^«t>f • ^X hi^tTS4 

25 ^ (^X h^{d300#^±Ostep-through latency £jSL&SM&, *r&fc>"5, ^ 
7^f21tliit^^bfeSfi#l©H^, % of animals avoiding) 3!ISI©f^ 
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1 6 



of animals avoiding^^Tc M^(D^W}ffimMRJfoU%fcte3$^T 



SSI 



vehicle!! 



MK-801 MK-801+ 
"0. 05mg/kg, 
s. c?£ 



^ij(mg/kg, p. o.)m 
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